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Dear Ben j amin : 

Many thanks for sending your reviewers? comments about the enclosed manuscript by 
Padgett -- et al. 
and I appreciate the care with which the manuscript was considered. 
the alterations and additions prompted by the comments have improved the manuscript 
in several places. Let me respond in order to these comments. 

In general I agree that the reviews were fair and constructive, 
I feel that 

The first reviewer (the one who begins "through physical separation...") opens 
by commenting that the method we have used here may soon "be superceded in resolution 
and certainty by other methods," presumably by restriction endoruclease analysis. 
Since our Lab is probably the furthest along in the analysis of RNA tunor virus- 
specific DNA by these other methods (we have already, for example, looked at re- 
stricted DNA from several lines of uninfected chickens and have a partial restriction 
map of the ASV genome), 
before we will be able to confirm that RAV-0 and "sarc" DNA are unlinked using t h i s  
method. Moreover, even when they can be shown to be unlinked by the newer methods, 
the issue of whether they are on the same linkage group (i.e., chromosome) will 
not be approachable by this method or by genetic analysis. 
should conclude that the experiments in this paper will soon be thought outmoded. 
The only o t h e r  evidence bearing on the linkage of RAV-0 and "sarc" sequences is 
not direct-the size and regulation of RAV-0 and "sarc" RNA in normal chicken embryos; 
that evidence is already discussed in the manuscript and will soon (it turns out) be 
submitted to Cell. 

I feel relatively confident that it ,will be at least a year 

So I don't think you 

The second issue raised by this reviewer concerns our evidence that the MSB-1 
ce l l  is not infected by horizontally-transmitted avian leukosis or sarcoma viruses. 
He acknowledges that we "provide strong evidence against productive infection" but 
he is concerned about "non-productive" infection; and in parti.cular about a non- 
productive infection which causes such a small increment in'number of viral DNA 
copies that we would not detect it by Cot analysis and which does not lead to 
detectable expression of viral genes. f agree that it is impossible to exclude 
the possibility that infection has added a single, perhaps incomplete, copy of 
viral DNA which is not expressed. However, the possibility seems very remote, 
since we have shown these cells to be permissive for viral replication by at 
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l ea s t  t h r e e  a s says  and since t h e r e  i s . n o  precedent  f o r  t h e  n o t i o n  t h a t  t h e  v i r a l  
s t r u c t u r a l  an t igen  would be  absent  from i n f e c t e d  permiss ive  o r  non-permissive 
cel ls ,  even when i n f e c t e d  by d e f e c t i v e  v i r u s e s  which make non in fec t ious  o r  no 
p a r t i c l e s .  

Most impor tan t ly ,  however, t he  reviewer's claim t h a t  "exogenous i n f e c t i o n  
by an av ian  oncornavirus  would a f f e c t  t h e  p r i n c i p a l  conclus ions  of t h i s  manuscript" 
is  i n c o r r e c t .  The p r i n c i p a l  po in t  of t h e  paper is  t h a t  t h e  microchromosomes coceain 

c e l l s  were a b o r t i v e l y  i n f e c t e d ,  t he  added DNA must be  i n  t h e  macrochromosomes and 
cannot  have any e f f e c t  upon our  conclusions.  

sarc'' DNA b u t  no t  RAV-0 r e l a t e d  DNA; t h e r e f o r e ,  i f  by some very  remote chance t h e  11 

I do a g r e e  wi th  t h e  reviewer t h a t  t h e  Cot curve  (former F igure  3) cannot ,  of 
i t s e l f ,  exclude exogenous i n f e c t i o n ,  and I t h i n k  t h a t  t h i s  experiment was g iven  
undue emphasis i n  t h e  f i r s t  ve r s ion  of t h e  paper.  
f e e l  t h a t  i t  serves much purpose; i t  not  only consumes t h e  r e a d e r ' s  t i m e  and 
d i v e r t s  h i s  purpose,  but  a l s o  doesn ' t  e s t a b l i s h  much more than  t h a t  XSB-1 DNA 
looks  l i k e  chicken embryo DNA by C o t  a n a l y s i s .  
F igure  and expanded my d e s c r i p t i o n  of t h e  o t h e r ,  more s e n s i t i v e  a s says  w e  have 
used to moni te r  i n f e c t i o n ,  p u t t i n g  a d e s c r i p t i o n  of t h e  C o t  a n a l y s i s  i n t o  a more 
s u i t a b l e  s e t t i n g .  Bas i ca l ly ,  I th ink  i t  is  a waste of paper  t o  d e s c r i b e  i n  d e t a i l  
a l l  t h e  moni te rs  of i n f e c t i o n  used he re  s i n c e  the-methods are not  novel  and have 
been descr ibed  i n  t h e  c i t e d  l i t e r a t u r e .  I f  you do no t  ag ree ,  I would be w i l l i n g  
t o  expand t h e  manuscript  t o  inc lude  a l l  t h e  n e g a t i v e  da t a .  For your i n t e r e s t ,  
f have enc losed  a copy of t h e  radioimmunoassay. 

I n  r e t r o s p e c t ,  I realljj don ' t  

As a r e s u l t ,  I have de le t ed  t h e  

Although t h e  r e l e v a n t  f i g u r e  has  been removed, I should s t i l l  l i k e  t o  respond 
t o  t h e  comments about i t .  
t o  s i m p l i f y  count ing i n  t h e  3H channel,  t h e  C o t l f 2  is t h e  expected va lue  f o r  
ch icken  unique sequence DNA and was v a l i d a t e d  on o t h e r  occasions wi th  t h e  same 
c e l l u l a r  DNA. (2 )  Uninfected chicken embryo cel ls  have been examined wi th  t h e  
same method and y i e lded  p r e c i s e l y  t h e  same r e s u l t s .  
t h i s  p o i n t  and provides  t h e  appropr i a t e  r e fe rence  t o  our  earlier cr7ork. ( 3 )  The 
MSB-1 DNA w a s  e x t r a c t e d  from whole ce l l s  by a procedure s imi la r  t o  t h a t  used f o r  
t h e  DNA from t h e  chromosomal g rad ien t .  Since w e  do not  see an increment i n  copy 
number i n  t h e  C o t  curve,  I do not  understand why t h e  reviewer r a i s e s  t h e  p o s s i b i l i t y  
of un in t eg ra t ed  DNA. 

(1) Although t h e  number of 14C cpm were re la t ive lqr  few 

The manuscript  now makes 

The reviewer mentions a paper (well-known t o  me) by Peters etg. i n  t he  con- 
t e x t  of ques t ion ing  whether t he  MSB-1 c e l l s  might b e  i n f e c t e d .  
t o  my mind, of l i t t l e  value by cu r ren t  ( i f  not  p a s t )  s t anda rds ,  asking t h e  reader  t o  
b e l i e v e ,  f o r  example, d i f f e r e n c e s  between 1 Z  and 2% annea l ing  wi th  v i r a l  cDNA. More- 
ove r ,  t h e r e  is RO e f f o r t  made t o  d i s t i n g u i s h  between endogenous and exogenous v i r a l  
RNA i n  t h e  s t u d i e d  c e l l s  and hence no r e spec tab le  evidence f o r  i n f e c t i o n .  

The paper c i t e d  is, 

The reviewer then r a i s e s  s e v e r a l  p e r f e c t l y  l e g i t i m a t e  p o i n t s  about t he  
annea l ing  r e s u l t s .  These ques t ions  a rose  p r i n c i n n l l y  because w e  f a i l e d  t o  provide 
adequate  informat ion  about t he  hybr id i za t ion  assay o r  s u f f i c i e n t  d e t a i l  about each 
experiment.  
by p rov id ing  more p r e c i s e  iniormation about the annenl ings  shown i n  F igures  5 and 6 
( i n  t h e  r ev i sed  v e r s i o n ) ,  I think thest. d i l f i c u l t i e s  have h e m  anic~liorstccl. I n  
p i r t  icti 1,11-, I Ii,ivc. proviitcd a n  c ~ n p l n n a t  i o n  f o r  t h e  rcdrlced ;inne.aliiig with cDNrZfi77 

By an t3xpansion of the experimental  methods s e c t i o n  on t h e  assay and 
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seen in Figure  6 and have c l e a r l y  i n d i c a t e d  t h e  amount of DNA i n  each p o i n t .  
a d d i t i o n ,  t h e  number of cpm of each h y b r i d i z a t i o n  reagent  used and t h e  s p e c i f i c  
ac t iv i t i e s  of t h e  reagents  have been added. 

I n  

The second reviewer raises an important  i s s u e  i n  p o i n t  (l), an i s s u e  t h a t  

We have now removed t h e  unc lea r  sen tence  a t  t h e  end of 
w e  had p rev ious ly  a l luded  t o  i n  p a r t ,  i n  a vague s ta tement  t o  which he  r i g h t f u l l y  
ob jec t ed  i n  p o i n t  (5). 
p. 7 and have i n s e r t e d  a paragraph.which con ta ins  t h e  appropr i a t e  q u a l i f i c a t i o n s  
and t h e  suppor t ing  re ferences .  
and added some q u a l i f i c a t i o n s  he does n o t  raise ( t h e s e  are r e l a t e d  t o  poorly 
c h a r a c t e r i z e d  v i r u s e s  which have been induced from normal chicken c e l l s ) .  

I n  f a c t ,  I hive gone a s t e p  beyond t h e  reviewer 

(2) The p o s s i b i l i t y  of macrochromosomal breakage was, 1 b e l i e v e ,  adequately 
mentioned bo th  i n  t h e  r e s u l t s  and d i scuss ion  s e c t i o n s  of t h e  f i r s t  vers ion .  The 
r ev iewer ' s  comment does no t  appear t o  c a l l  f o r  a response.  

(3) I have considered the  issues r a i s e d  h e r e  i n  contending wi th  t h e  comments 
of t h e  f i r s t  reviewer ( h i s  "second i s sue" ) .  The same response a p p l i e s  here .  More- 
over ,  I do n o t  see how p resen ta t ion  of d a t a  wi th  i n f e c t e d  c e l l  DNA would he lp  the  
manuscript ;  w e  and many o t h e r s  have a l r e a d y  shown t h a t  inFec"Ld c e l l s  have incremezits 
i n  copy number d e t e c t a b l e  by C o t  a a a l y s i s ;  bu t  no number of " p o s i t i v e  conCrols" w i l . 1  
s i l e n c e  t h e  s k e p t i c  who says  t h a t  t he  increment i n  MSB-I i s  simply too  smal l  t o  see. 
I p r e f e r  t o  emphasize t h e  argument (made above and i n  t h e  Discussion)  t h a t  even t h i s  
remote p o s s i b i l i t y  of undetected and unexpressed DNA would n o t  a f f e c t  any conclusions 
we have drawn i n  t h i s  s tudy.  

( 4 )  C e r t a i n l y  t h e r e  are no new conclus ions  t o  b e  drawn from t h e  d a t a  shown i n  
t h e  l a s t  f i g u r e ;  however, I th ink  i t  i s ' i m p o r t a n t  t o  r e t a i n  i t .  The f i r s t  g rad ien t  
shown (now Figure  5) contained considerably nore  DNA and permi t ted  a n a l y s i s  w i th  
several h y b r i d i z a t i o n  reagents ;  hence w e  must show it .  But t o  provide  an adeqliate 
account  of t h e  methodological  d i f f i c u l t i e s ,  w e  must a l s o  d e s c r i b e  t h e  contamination 
of g r a d i e a t  f r a c t i o n s  wi th  i n t a c t  n u c l e i .  The r eade r  w i l l  t hen  ( q u i t e  s ens ib ly  i n  
view of t h e  incompleteness  of t he  chromosomal f r a c t i o n a t i o n )  wish t o  see r e s u l t s  
of a g r a d i e n t  f r e e  of t h i s  complication. Such resu l t s  are shown i n  t h e  f i n a l  f i g u r e ;  
i n  f a c t ,  t h e  f r a c t i o n a t i o n  appears c l e a n e r ,  a l though t h e  e x t e n t  of annea l ing  appears  
r e l a t i v e l y  l o w .  
been explained i n  t h e  t e x t .  (There w a s  less  DNA p e r  annea l ing  r e a c t i o n ,  and t h e  
second p r e p a r a t i o n  of 32P c D N A B ~ ~  , g e n e r a l l y  annealed less e f f i c i e n t l y ,  as demon- 
s t r a t e d  i n  t h e  accompanying c o n t r o l  annea l ings  wi th  un f rac t iona ted  PISB-1 DNA. ) 

A s  noted i n  response t o  t h e  f i r s t  reviewer,  t h i s  problem has now 

The reviewer raises some ques t ions  about  C o t  values and c e l l u l a r  DNA excess  
i n  h i s  d i s c u s s i o n  of t h e  a n a l y s i s  of g r a d i e n t  f r a c t i o n s ;  h i s  comments suggest  t h a t  
he has  n o t  f u l l y  understood the  assay,  probably as a consequence of t h e  very  p a l t r y  
exp lana t ion  of i t . o r i g i n a l l y  provided. 
t h a t  under s t anda rd  condi t ions  of annea l ing  (sal t ,  incubat ion  time, volume, and 
amount of CDNA) r e l a t i v e l y  l i n e a r  i n c r e a s e s  i n  annea l ing  of cDNA (up t o  about 40%) 
are observed wi th  inc reas ing  amounts of unlabeled homologous DNA i n  t h e  t e s t  samples. 
The procedure makes p o s s i b l e  a n a l y s t s  of rare  DNA sequences i n  g r a d i e n t s  and g e l s ,  
cond i t ions  under which v a s t  DNAa excess  and complete C o t  curves  f o r  each f r a c t i o n  
would c l e a r l y  be impossible .  Moreover, t h e  r e s u l t s  can be normalized by c o n t r o l  
annea l ings  wi th  s u i t a b l e  s tandards .  (I e n c l c s e  a r ecen t  3. Mol. Biol .  paper from 
our l a b  which i l l u s t r a t e s  t he  convenience and accuracy of t h e  rcchnique. 
t h e  assay  has  been widely used i n  o t h e r  l a b s  t o  measure v i r a l  and c e l l u l a r  genes,  

The a s say  i s  based uqon t h e  s imple observa t ion  

pl__l--- 

Moreover, 
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and it has been defended on pragmatic and theoretical grounds by J.O. Bishop, among 
others.) Thus the Cot values and extent of DNA excess are not relevant and do not 
need explicit statement, although they could be computed from the information 
provided. What is more to the point, the Experimental Methods section now provides 
a more substantial account of the annealing assay and additional references to its 
use. 

I hope that my comments and revisions will prove satisfactory and that this paper 
can be accepted for publication in C e l l ,  To ease your assessment of the  changes, 
I have sent you both the new and old versions and have marked in light pencil the 
regions in which substantive change has occurred. 

With best regards, 

Harold E. Varmus, M.D. 
Associate Professor 
Department of Microbiology 

HEV:bc 
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